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MOZAMBIQUE 


Microwave Link Established With Malawi; 


Project Described 
55000007 Blantyre DAILY TIMES in English 
1] Mar 88 p 15 


[Article by Roziliro Twea] 


[Text] Malawi and Mozambique are soon to strike a 
higher wavelength in communication with the establish- 
ment of the Salambidwe Microwave Station in Chik- 


wawa 


Situs in the outskirts of Chief Chapanunga’s area, 
some 
micro 
level, at the southern tip of che Kirk Range on the 
Malawi/ Mozambique oorder. 


Work on the project started after the governments of 
Malawi, Mozambique and Zimbabwe signed a K18.30 
million aid agreement with the governments of Norway 
and Sweden “for the delivery and installation of tele 
communications equipment and associated works on 
microwave contacts between the three southern African 
states”. 


Signing 


The signing ceremony took place during Sadcc’s annual 
consultative conference in Gaberone, Botswana's capita! 
in February of last year. 


Salambidwe Station is thus expected to provide a direct 
relay link between Blantyre and Tete in Mozambique, 
from where further booster units would connect the 
former to Harare in Zimbabwe and Scira on the Mozam- 
bican coast. 





AFRICA (SUB-SAHARA) . 


When the job is finally completed, before the end of the 

year according to the contractors, E B Nera and Com- 
pany—Mozambique and Malawi will “literally enjoy 

better telecommunication, on a higher wavelength.” 


The first phase of the project has already been completed 
at a cost of K2.2 million, boas\ing a 2! kilometre all 
weather road and a hilltop staticn. 


The road links the station and the outlying areas to 
Mwanza and Chikwawa and places further in country 


and e group of senior goveraanest engineers, consetting 


and will entail equipping the hilltop station with relay 
equipment and provision of powers, besices the instal- 
lation of a 55 metre radio tower to carry three large 
antennas dishes. 


Already, in front of the repeater building on the 200 


installed “in case of a ten days period of no sunshine” 
said Mr. Hugh Kiggel of E B Nera. 

“The project will greatly facilitate communication, not 
in the three countries, but also the entire Sadcc region 
and other parts of the world”, observed the Post Master 
General as he conversed with the Norwegian consul, Mr. 
Andreas Christiani. 

/9738 
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Nortel Signs Digital PBX Joint Venture 
With China 


55200031 Toronto THE GLOBE AND MAIL in 
English 15 Apr 88 p Bi8 


[Article by James Rusk] 


[Text] Northern Telecom Ltd. has signed a joint-venture 
agreement that will make it the first supplier of digital 
private branch exchanges in China. 


“We don't think we were the first ones in the revolving 
door, but we're the first out,” David Vice, company 
president, said in an interview. Negotiating a deal in 
China is sometimes a process that takes years, but the 
Mississauga-based company wrapped up its joint-ven- 
ture agreement in 14 months. 


Northern Telecom will own 55 percent 
oe See ee, Coe Sao ee 
Shenzen, a special economic zone to Hong 
Kong. 

The lead partner on the Chinese side is Tong Guang 
Electronic Corp. The other two partners are Shekou 
District Economic Development Co. and Factory 834 of 
Jiangxi province. 

The signing gives Northern Telecom a leg up = 
Chinese market. It is the fist of « numberof joi 
ventures that China plans between W: ester supplier 


and 10 key companies, one of them Tong Guang, in 
domestic telecommunications industry. 


While the planned venture is fairly modest for a manu- 


facturing giant the cize of Northern Telecom, Mr. Vice 
suggested that the company is thinking bigger. 


country wants to increase that to 30 lines by the end of 
the century. 


The joint-venture factory will be set 


38 
73 
a 
é 


: 
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B. C. Tel Starts Laying Fiber Optic Line 
55200032 Vancouver THE SUN in English 
23 Mar 88 p El 


[Text] B.C. Tel has just begun work on what it says is its 
largest capital project ever: A $104-million lightguide 
cable system running from the Alberta border to down- 
town Vancouver. 


The cable incorporates the latest advances in fibre optics 
development and laser technology, said project director 
Brian Canfield, a company executive vice-president. 


“We will be able to provide virtually noise-free transmis- 
sion and greater capacity for audio, video and data 
communications.” 


The cable contains 12 glass fibres with one pair of 
hair-thin strands able to transmit the information con- 
tained in 32 volumes of the encyclopedia Britannica in 
less than a second. 


A total of 76 kilometres of cable will be laid in some of 
B.C."s most rugged terrain in the two-year project, which 
completes Telecom Canada's coast-to-coast lightguide 
transmission system. 


B.C. Tel spokesman Maureen Kirkbride said Tuesday 
the cable will augment B.C. Tel’s two high capacity 
microwave systems to become the company’s third Can- 
ada-wide communications link. 


Customers of the microwave systems include Teleglobe, 
the Royal Bank of Canada, the Bank of Montreal, 
Woo iward's and Pemberton Securities, she said. 


The cable will oe able to carry 10 times as much data as 
the two microwave systems combined and will eventu- 
ally be able to carry 100 times as much, she said. 
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Cost of using the system when it comes on-line in 1990 
should be comparable to existing technology and will be 
reduced over time, she said. 


Kirkbride said that construction, involving 250 workers, 
began a few weeks ago near Jasper, Alta. From there, the 
cable goes to Valemount, Clearwater, Kamloops, Mer- 
ritt, Hope and Vancouver. 


Most of the cable will be buried adjacent to existing 
utility corridors such as hydro, pipeline or highway 
routes. 


/9738 


Business Reported Booming at Two Cellular 
Networks 


55200033 Windsor THE SATURDAY WINDSOR 
STAR in English 12 Mar 88 p F9 


ee Sean Sine es ee a 


ene py Me Inc. 


Their subscriber base is growing at twice the forecast 
rate, current operations have moved into the black, 
profitable services are catching fire, and, to judge by a 
service cancellation rate of less than one percent, cus- 
tomers are happy. 


CeliNet, which is a national affiliation of telephone 
company cellular units, had its upbeat annual meeting in 
Toronto this week. 


Cantel, a national network 65-percent owned by 
Toronto-based Rogers Communications Inc., is its main 
rival. 


But the price is so princely and the rewards so immediate 
that neither has had to draw marketing blood. 


Soar akan Gate aaa onl 4 tm of ee. 
added connect services in a car, on a boat or in a 


/9738 
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FRG Te Use Chi ese Satellite for Research 
OW 1005211288 B-ijing XINHUA Domestic Service 
in Chinese 0600 GMT 7 May 88 


[Text] Bonn, 6 May (XINHUA)—In July this year, West 
Germany will use China's retrievable satellite to conduct 
two research projects under the weightless condition in 
space, the West German Ministry for Research and 
Technology announced today. 


China will launch a satellite via a “Long March-2” 
rocket. The experiment module on the satellite will carry 
two sets of West German equipment, one for monitoring 
and recording the external conditions during the flight, 
and the other for conducting experiments in the growth 
of protein crystals. 


West German Minister for Research and Technology 


given by West German enterprises in building China's 
DFH-3 radio and television satellite and the cooperation 
between the West German Aviation and Space Research 
and Experiment Bureau and the China Astronautic 
Technology Research Institute. A joint symposium on 
micro-gravity, he said, is scheduled to be held in Bonn 
next December, the 10th anniversary of cooperation in 
science and technology between the two sides. 


Accelerated Satellite Te Aid Economy 
OW 1305032188 Beijing XINHUA Domestic Service in 
Chinese 1211 GMT 12 May 88 


[By correspondent Ren Weidong and reporter Zhou 
Zhongmin] 


[Text] Beijing, 12 May (XINHUA)}—China intends to 
launch several urgently needed and operational satellites 
in the near future for economic development purposes, a 
leading off‘cial of the Ministry of Aeronautics and Astro- 
nautics tod XINHUA reporters at the fourth member- 
ship meeting of the Society of Aeronautics held today. 


Based on the pressing need for the development of the 
national economy and construction, satellites for mete- 
and marine undertakings will be listed as major tasks for 
China's satellite research and launch endeavors. It is 
reported that in the next few years, China will launch a 
weather satellite first, followed by a number of commu- 
nications satellites. A more updated communications 
satellite with a large capacity will also be developed. 


Since 1970, China has sent up a total of 21 satellites. 
Right now, China can produce and launch 8 to 10 
satellites (with an average of | to 2 satellites actually 
launched each year). It has accumulated Many valuable 
experiences. 


ability to carry out experiments in material processing. 
With the torch-shaped gallium arsenide monocrystal 
obtained from the experiment, it has greatly improved 


The official of the Ministry of Acronautics and Astro- 
nautics pointed out: From now on, China will not only 
ee eee ee ee 
and operational satellites for economic development 
purposes, but also actively expand cooperation wii} 
foreign countries and compete with other countries on 


Hainan Speeds Up Telecommunications 


HK1105015588 Beijing ZHONGGUO XINWEN SHE 
in Chinese 0857 GMT 8 May 88 


[Text] Haikou, 8 May (ZHONGGUO XINWEN SHE)— 
Hainan will have 12,000 sew automatic telephones this 
year. Long-distance comraunication lines are also head- 
ing for perfection. As a result, the difficulties in making 
telephone calls in Hainan will be minimized. 


Ji Taizhi, deputy director of Hainan Post and Telecom- 
munications Bureau, said that since the preparations 
made to establish Hainan Province, businessmen and 
tourists at home and abroad have come to Hainan one 
after another, leading to a strain in telecommunications. 
To meet the pressing need, Haikou imported a 2,000- 
programmed telephone project from Canada which is 
expected to be connecied in June this year; the 5,000- 
programmed telephone project imported from Japan last 
year which is now under construction is expected to be 
connected by the end of 1988; and the 3,000-pro- 
grammed telephone project imported by Sanya from 
Hong Kong can be put into operation in June this year. 
Consequently, Haikou, and Sanya will have 10,000 new 
automatic telephones this year, greatly casing the strain 
in telecommunications. 

Ji added that construction of Hainan’'s 
communication lines is proceeding rapidly. The Haikou- 
Guangzhou 1,800-microwave communication line 
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project and the Haikou-Sanya 960-microwave commu- 
nication line project have been completed and pui into 
operation. Now Haikou, Sanya, and Tongshen can dial 
direct to Guangzhou, Beijing, and Hong Kong. In addi- 
tion, the 300-coaxial underground cable running through 
the center of Hainan has also been connected. The cable 
which links with the mainland cable from northern 
Sanya aad through Haikou is 320 km in length. The 
connection has made it convenient for the Li and Miac 
nationalities in the Wuzhishan hinterland to maintain 
contacts with the outside. 


Of the 19 cities and counties in Hainan, 13 have auto- 
matic telephones. The three counties including Dong- 
fang, Tunchang, and Baisha will have automatic tele- 
phones installed this year. The whole island will be 
connected with automatic telephones in the next year or 
the year after. 


CHINA 


It lias been reported that Hainan will invest 200 million 
yuan in post and telecommunications construction in the 
next 3 years. Apart from the 25,000- and 10,000-pro- 
grammed telephone projects respectively in Haikou and 
Sanya, an optical fiber cable project will be built in the 
east to connect Qiongshan, Wenchang, Qionghai, Wan- 
ning, and other Overseas Chinese hometowns. 


Ji Taizhi said that Hainan is seeking cooperation with 
foreign businessmen in developing post and telecommu- 
nications. So far the United States, FRG, France, Japan, 
Sweden, and Canada have sent delegations to Hainan to 
conduct a survey of post and telecommunications under- 
takings. Hainan plans to invite tenders from abroad to 
build the east optical fiber cable project and the 35,000- 
programmed telephone project in Haikou and Sanya. 
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HONG KONG 


in Telecommunications Law Reviewed 
55400045 Hong Kong SOUTH CHINA MORNING 


POST in English 5 Apr 88 pp 1, 2 
[Article by Lulu Yu] 


[Text] Most Hongkong people will have the chance *» 
view satellite programs of their choice when a new ~ - 
on telecommunications is passed later this year. 


The Government 1s considering changes to the oujdated 


Steen witees Uden Eo tdodin of ae Clio ona 
Wireless Company. 


Al present, anyone can set up a satellite dish in a 
backyard or on a rooftop for private use, but it is illegal 
for tenants of a multi-storey building to share a dish. 


While a few residents already own dishes to pick up 


It is against the law to collect satellite signals for com- 
1) Gietctienion 


Cable and Wircless is the sole provider of external 
telecommunications facilities, including satellite ser- 
vices, telex, telephone and telegrams until 2006. 


But the existing law also empowers the governor-in- 


The Government has been reluctant to use that power, 
particularly in the case of hotels, because of the complex- 
ities involved in overseeing a commercial operation 
where hotel customers could be charged for the satellite 


EAST ASIA 


A policy paper outlining the proposals will be submitted 
to the Executive Council for approval by June and 
isiati the 


The Government's review of its telecommun’ cations 
saints tants inteae aie 
in favour of more urgent deliberations cn ca sle televi- 
sion. 


Al least one company, the United States-basa. i Cabie 
News Network, has applied to have its 24-hour news 
service broadcast in hotels before cable television comes 
on stream. The application by Mr. Ted Turner's network 


A Secretariat official told the SOUTH CHINA MORN- 
ING POST that any licence granted would only be 
ee 
cable TV. 


The question of satellite reception by private households 
ee ee Oe ee ae oe 


The Post Office, the Administrative Services and Infor- 


“ 
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JAPAN 


Telecommunications Minister To Visit UK, 
France 

$5600027 Tokyo KYODO in English 

1259 GMT 21 Apr 88 


[Text] Tokyo, 2! April KYODC—Posts and Telecom- 
munications Minister Masaaki Nakayama will visit Brit- 
ain and France between 28 April and 7 May, it was 
announced Thursday. 





EAST ASIA 


The primary purpose of the visit is to attend the fifth 
annual meeting on teiecommunications between Japan 
and Britain, the Posts and Telecommunications M*nis- 
try said. 

Nakayama will confer with British Secretary of Trade 
and Industry David Young Guring the 5-6 May meeting, 
ministry officials said. 


He is also scheduled to mee! with French officials prior 
to the London talks. 


/12913 
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NEAR EAST & SOUTH ASIA 


ADB Lean for Telecommunicativns 
BK2704100188 Dethi Domestic Sevvire In English 
0830 GMT 27 Apr 88] 


ext] The Asian Development Bank has approved a 

125 million loan to India to improve telecommunice- 
tions facilities im the country. The loan to be paid back 
within 24 years is to mect the entire foreign cuchange 
component of the $247 million telecommunications 
project. Under the project digital facilities will be pro- he 
vided to a number of telephone exchanges to modernize 
them. Earth satellite stations will also be set up at some 





places. 
ms IRAN 
images are received in the form of picture signals at $V Transmitte: in Lorestan 
Shadnagar carth station near Hyderabed. LD280256 Tehran Domestic Service in Persian 
1030 GMT 27 Apr 88 
The signals are recorded on high density digital tapes. A 
quick look to the [words indistinct] system enables a = [Text] With the inanguretion of the sixth satellite station 
scientist to study the patter~ of coverage. The tapes are im Lorestan Province, the inhabitants of cight villages in 
converted into smalicr categones of the required area. the Pol-e Doahtar district will fall under the coverage of 
the first network of the Vision of ‘he Islamic Republic of 
They cre then developed into which are Iran. According to a report by the Central News Unit, the 
are of ummense help in surveying natural resources in tthe = which has |10 watts of power and | 00 watts transmission 
fields of agriculture, geology, hydroicay, and meteorol- capacity, was carried out by Telev'sion and FM trans- 
ogy. The satellite, which was launched on the 17th of =‘ miticr units repair personne! of the Voice and Vision of 


March, takes about |4 rounds of the carth in 24 hours. 


the |slarmc Kepublic’s Khorramabad center installation. 
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BELGIUM 


Belgium's ACEC in ESPRIT Fiber Optics Project 
5500a032 Brussels NOUVELLES DE LA SCIENCE 
ET DES TECHNOLOGIES in French 

Oct 87 pp 175-178 


[Article by Joseph Collard, engincer at the Telecommu- 
nications department, Telecommunications and Com- 
puter Communications division, of ACEC, Charleroi: 
“Presentation of a Fiber-Optic Wideband Local Area 
Network”; references as provided by source] 


[Text] 
1. Introduction 


1.1. The Need for Interconaecting Local Area Networks 


The local area network (LAN) seems to be the medium of 
the future for interconnecting daia processing sysizms in 
offices and workshops. 


In step with the development toward workstations with 
ever higher processing capacities, communication needs 
are growing from several kilobits per second for termi- 
nals to several megabits per second for file transfers 
between host and workstation. 


Market trends and the work of standardization organi- 
zations show that several types of LAN’s will coexist in 
large companies. 


It is likely that each network will be part of a product line 
sold by a single manufacturer and that different net- 
works will have to exchange information. 


In addition to the problem of interconnecting different 
LAN's, another problem arises when these networks are 
spread across a large area, such as a campus or an 
industrial park, or even an administrative village. Few 
efficient means of communication exist thai can cover 
such an area. 


1.2. ESPRIT Project 73: BWN 


The BWN [Backbone Wideband Network] project 
attempts to solve both probleris—interconnecting dif- 
ferent networks and covering a large area. 


It involves the development of a complete communica- 
tion system based on a central network (backbone) 
attached to large-capacity gateways giving access to the 
various types of local networks, wideband consumer 
services (PTT network), and satellite links (Figure 1). 


A prototype is being built which will be installed on the 
Sart Tilman campus at the University of Liege. 


WEST EUROPE 11 








Figure 1. Global Network Topology 
The project is subsidized by the Commission of the 
European Communities as part of the ESPRIT program, 
code-named Project 73. 


The partners in the project are ACEC [Electrical Con- 
struction Works of Charieroi] (Belgium), main contrac- 
tor in charge of the Backbone network * lf, the Univer- 
sity of Liege (Belgium), in charge o/ basic resear<*i, 
specifications, and performance rating; BTM [Bell Tele- 
phorie Manufacturing] (Belgium), constructors of the 
gateway to public carriers; SG2 (France), builders of the 
satellite link; and Stollmann (FRG), constructors of the 
gateways toward the different types of local networks. 
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2. The Physical Layer 


2.1. General Description 
This description covers only the main characteristics of 
the physical layer. 


when the optical components in this line become com- 
petitive for shori distances and can be used in numerous 
flexible connections. 
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2.2. Physical Layer Architecture 
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Figure 3. Functional Diagram of the Physical Layer 


The incoming signal is detected by an avalanche photo- 
diode (APD) and the optical transmitter is a LED 
{light-emitting dode] or laser diode. 


The NRZI/N&XZ decoder and the elasticity buffer are 
located upsiream from the optical detector and its 


This setup can be described as a FIFO (first-in, first-out) 


register. 


After data has been resynchronized with the local clock 
and converted into 10-bit words, the words are decoded 
into 8-bit data with a 9th bit indicating the tag codes 
used on the 8 data bits. 


The transmission route reverses the process. 
In addition to these basic functions, several bypasses are 


ea, 
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Simulations (4) have shown tnat desired performance 
levels could not be achieved with the priority mecha- 
nism. In any event, BWN's binary throughput capacity is 
so much higher than that of connected networks that the 
need for priority access *s superfluous. 


Interestingly enough, the FDDI proposal contains a 
chronous services, but it did not retain the IEEE 802.5 
Priority mechanism either. 


In the BWN setup, the synchronous and asynchronous 
services carriers are kept apart excepi for those synchro- 
nous services that require negligible portions of the 
system's passband. 


This was a deliberate architectural choice designed to 
obtain the best possible means of communication for one 
type of traffic. 


Since the BWN network is the backbone communication 
system, access cannot depend on the state of the con- 
nected gateways. 


This is why the network access controller is capable of 
starting up on its own and connecting to the ring. The 
Sea AnEED CO OHESEIETS Ore Cus elena ie Ge eoawret 


A set of statistics has been defined, along with a state 
machine to access them, so that the network can be 


managed more easily and problems can be analyzed. 


A standard interface, separate from the architecture of 
the host system, has been developed to access the BWN 


This setuz requires a communication controller within 
the host system itself adapted to the BWN-AS interface. 
t also implies that only this controller has to ensure tt 
to connect the BWN to a host system. 


r 


3.3. Architecture of the MAC Layer 


Implementation of the MAC protocol described above 
requires several interconnected machines (9). 


The first machine is in hard-wired logic. Essentially, it 
synthesizes the protocol’s basic state diagrams. These 


At the other end, a second semiprogrammed machine 
manages the user interface so that access to the interface 
by the host system is as independent as possible from the 
internal state of the controller. 


WEST EUROPE 


A third, programmed machine rounds out the trio for 
more complex or more intelligent operations requiring 
less speed. 
This machine also provides overall monitoring of the 
controller. 


Unlike many other network controllers, the BWN con- 
troller has a very large internal storage capacity which 
can be accessed via the network's through ut. 


E. Vyncke and A. Danthine (5) showed that this large 
capacity was needed to smooth out traffic peaks that 
come from BWN and must be routed through the gate- 
way. 

This absorption of traffic fluctuations is linked to the 
vast difference in the throughput capacity of BWN (140 
Mb/sec peak) and that of the gateway (2 Mb/sec on 
average in full duplex mode). 


FIFO memories at the interface toward the host system 
can temporarily hold as much as an entire frame so thai 
the host system can use the interface’s passband to its 
best advantage, regardiess of the controller's traffic. 


Conctusions 


BWN is one of the local networks with the largest 
passbands. 


A specific architecture has been developed to achieve 
these performance levels. 


The prototype of the BWN should be online in the first 
half of 1988. It will offer an original solution for inter- 
connecting data processing systems of the future. 
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TV-SAT 2 Te Be Launched 

LD1205032588 Hamburg DPA in German 

1331 GMT 11 May 88 

[Text] Hanover (DPA)}—The direct broadcasting Ger- 


man satellite TV-SAT 2 is to be completed by 30 April 
1989 at Messerschmidt-Boeclkow-Blohm Gmbh (MBB) 


manufacturers, 
Eurosatellite/ MBB. TV-SAT 2 will cost DM189 million. 
ITALY 


ESA Plans tor Land Mobile Satellite Systems 


Outlined 
5500m295 Milan ALTA FREQUENZA in English No 
10, Dec 87 pp 449-452 


questions which come to one’s mind are what is the 
future of satellite-based systems in Europe and what role 
can they play? 


2. The Use of Satellites for Mobile Applications in 


systems. This is particularly true in the land-mobile 
field where cellular systems are 
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Satellite systems cannot compete 

capacity, cost, spectrum efficiency, etc. However a sat- 
ellite system should be considered for what it can best 
provide, i.c.: 

—wide area coverage 

—flexibility 

Wide area coverage is certainly a major point in favor of 
satellites, as it allows the extension of the system cover- 
age to coastal waters and to regions which are econom:- 
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North-Africa. It also offers the possibility to complement 
radio cellular systems in low density areas. However, this 
feature raises the problem of system and frequency 
compatibility. 


Flexibility is also a major advantage for the satellite 
system; this can be translated in terms of fast implemen- 
tation of new services, but also of ability to adapt to new 
situations. 


Flect size 


The number of large European road freighters that would 
use private wide-area networks is about 140, most of 
them exploiting fleets of at least 800 trucks. It must be 
noted that the above forecasts apply to the year 1987. 


With only a few exceptions, the potential users as 
defined above are primarily interested in intelligible 
voice communications although the availability of low 
speed data and facsimile services in compiement to the 
basic voice communication services is generally per- 
ceived as a plus. 


In order to meet the corresponding mobile communica- 
tion traffic requirements, a number of voice channels 
(4.8 kbit/s vocoder quality) of 3000 to 4000 would be 
needed. It is worth noting that assuming the annual lease 
charges per voice channel (60 to 85 kdollars) that have 
been used in the framework of above mentioned market 
studies, a minimum satellite capacity of 200 voice chan- 
nels would be required in order to make the satellite 
option profitable. 


Wide area paging is another application for which satel- 
lites are particularly well suited. The size of the corre- 
sponding market in Europe is estimated at 4 to 5 million 
subscribers. 


Wide-area paging could also be used as an ancillary 
service to support the search/localization function that 
will have to be implemented in the future pan-European 
cellular network and which is likely to be complex and 
time-consuming. 


3. ESA Activities in the Field of Land Mobile Satellite 
Systems 


In addition to basic market studies that have already 
been presented, a number of activities have been initi- 
ated by ESA in preparation of future land mobile com- 
munication satellite missions. These activities encom- 


Based on the experimental data that were gathered 
during Phase | of the PROSAT program, a number of 
system concepts were defined and analyzed. One of 
them, named PRODAT, has been implemented for the 
purpose of Phase 2 demonstrations. PRODAT is a low 
data rate system which is suitable pm ec tregey 


from fixed to 
vice versa, and from mobile to mobile users 


—sending of messages to multiple users (broadcast) 
—rquest/reply functions 
—periodic polling of mobiler, and 


| 
: 
: 
: 


The system has been designed to operate with satellites 
of the present generation, such as MARECS, and to cope 
deep fades or even complete black-outs that 
in certain circumstances in a land mobile link, i 
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gain in the range of 19 to 12 dB, one with automatic 
azimuth pointing (for communications while driving) 
and another with manual pointing (for communications 
when standing still). Two types of satellite network will 
be demonstrated, namely a public network providing toll 
telephony quality, and a private network providing tele- 
phony of lesser quality (e.g. 2.4 kbit/s vocoder quality). 
These trials and demonstrations will rely on the use of 
the MARECS satellite. 


—tests of land mobile communication links at high 
Seeks ee ee ee ee ae 
and quantify experimentally the advantages and merits 
of non-geostationary satellite systems. Due to the fact 
that future satellite land mobile services are likely to 
suffer from a shortfall in frequency spectrum 


The pros and cons of geostationary satellite systems are 
well known and several satellite bus designs 
(OLYMPUS, SPACEBUS, EUROSTAR) are available 
in Europe that coulc be used to carry a mobile commu- 
nication providing up to 2000 voice channels 


payload 
apheerr depere nah er Mngt wer ts wing 
ity could be achieved with only two 
geostationary satellite option eal ame aod tae 
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channel capacity requires mobile terminal antenna gains 
in the range of 10 to 12 dB, which implies the use of a 
mobile antenna with cither an automatic or a manual 
pointing system. 
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Figure 2. MOLNIYA Network 
(as seen by a fixed observer) 
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Figure 3. Coverage Boundaries With Guaranteed Mini- 

mum Duration Angle (use of 3 MOLNIYA) 
Evolution of European Cellular Communications 
Reviewed 


5500m294 Milan ALTA FREQUENZA in English, No 
10, Dec 87 pp 445-448 















































[Article by Renzo Failli of SIP [Italian Tele; hone Com- 
pany] and Pietro Porzio Giusto of CSELT [Center for 
Telecommunications Research and Laboratories}: “Evo- 
lution of Cellular Mobile Communications Systems in 
Europe”) 


[Excerpts] Since the end cf the 70's the demand for 
mobile radio experienced a very rapid expansion (Figure 
1), and the need for a tnobile two-way telephony, offer- 
ing, at low-cost, quality and facilities similar to those 
available in the fixed network, arose. Therefore an 
incredible amount of research was undertaken to design 
new advanced systems, able to make land mobile com- 
munications accessible to millions of subscribers on a 
variety of mobile transports, and the World Administra- 
tive Radio Conference (WARC) held in Geneva in 1979 
alleviated the shortage of bandwidth by allocating in the 
900 MHz band about 100 MHz bandwidth for mobile 
radio applications. The Conference Europeenne des 
Postes et Telecommunications (CEPT) chose the two 
sub-bands 890-915 MHz and 935-960 MHz for the 
implementation of a European public land mobile radio 
system. 


But the home market of any single European country is 
too small to alone support an independent cellular devel- 
opment with so advanced characteristics, so that the 
CEPT instituted the GSM (Groupe Special Mobiles) 
with the task of issuing harmonized specifications for a 
pan-European mobile communications system; a num- 
ber of consortia among telecommunications industries 
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Figure 1. Development of Public Mobile Radic in 
Europe 


were set up and a Co-operation on Science and Technol- 
Ogy project, namely COST 207 (“Digital Land Mobile 
Radio Communications”), was appointed. 


The work of these Committees is going on with the goal 
of defining the specifications of the pan-European sys- 
tem by the end of 1987, in order that the system can be 
brought into service in 1991. 


The next chapter presents an overview of the mst 
important public land mobile radio systems currently in 
operation in Europe, with some comment on their devel- 
opment and their forecast saturation; then the character- 
istics of the pan-European system will be sketched; 
finally some perspective on what is coming next is 


2. Current Systems 

Figure 2 summarizes the history of the land mobile radio 
systems in Europe, indicating country by country which 
frequency bands have been used and which type of 
systems have been developed. 


In Europe the most advanced cellular systems in\ opera- 
tion today are: 


—NMT/450 (Nordic Mobile Telephone operating at 450 
ae in Denmark, Finland, Norway, Sweden, Spain 


—an NMT/450-like system in Holland, Belgium, Lux- 
embourg. 


—an NMT/450-like system in Austria; 


—TACS (Total Access Communication System), in UK 
and EIRE (Ireland), 


—NET-, in the Federal Republic of Germany; 
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Most of the above mentioned operate in the 450 
MHz band, for TACS, which operates in the 900 
MHz band and a 


The systems operating in the 450 MHz band with about 
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Mechanical Manefacturing Processes 


(i.e. racks, shelves, etc.) but also the mechanics involved 
in a set of microwave ciectrical components like fisters, 
oscillators, circulators etc. 


Even if its share in the total equipment content is 
cost and technical performance of the equipment. There 
is, therefore, a continuous need to invest in terms of. 


Results of such efforts are illustrated in Figure 6 [not 
shown] showing the present generation of Telettra 
microwave filters from 2 to 18 GHz, while an internal 
view of a dielectric resonator filter is shown in Figure 7 


The same considerations apply to circulators. 
Teletira waveguide circulators from 6 to 18 GHz are 


18 
shown in Figure 8 [not shown] in support of the above 
statement. 


It is obvious, h yever, that the solutions iliustrated in 
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circuits. Reduction of leads and wire length, together 


Thick films are extensively used by Telettra for interme- 
diate frequency circuits, as shown by the example of 
Figure 11 [not shown]. 


Surface mounting on PCB has been implemented mainly 
large. As an example of these ical the board of 
& protection switch is shown in Figure 12 [not shown]. 


This group of technologes 1s indeed particularly suitable 


the expensive turning procedures so typical for the high 
frequency circuits of the past. 


Semicustom Monolithic Integrated Circuits 


At Telettra, the use of a fast growing number of semi- 
custom application specific integrated circuits (ASIC) in 


of gates and the reduced quantity per year. Nevertheless, 
HCMOS = 


c= ECL 




















OTs CLM view O% Pee 


WEST EUROPE 


Ip order to support this trend, Teletira is improving the 
in house capability of dedicated software with a distrib- 
uted network of work-stations that will allow direct 
access by each circuit designer to a central database for 
ASIC simulation. 


Active Microwave Components 


The Telettra case history cf GaAs FETs development is 
of interest as an illustration of the approach adopted for 
the introduction of new active microwave components. 
A few years ago the increasing importance of GaAs FETs 
for microwave transceiver challenged Telettra with a 
difficult decision of “make or buy” policy. 


FETs were affecting Telettra equipment considerably 


~— PACKAGE 





Figure 14. Growth of the quantity of power discrete GaAs FETs for Telettra use 
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Figure 17. Evolution of the quantity of Telettra GaAs-MMIC for internal use 
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New antenna configurations, such as active arrays, now 
up to Ku band, where the beam forming networks 
incorporate final RF power amplification elements and 
low noise receiving amplifiers (previously located in the 
transponders area) will allow drastic volume and weight 
reduction with increasing overall system efficiency. 


6. Saturation in the present frequency bands is pushing 
the solution of new technology problems. Dual polariza- 
tion and high directivity antennas are extensively used in 
order to reuse same frequencies in contiguous areas. 


Higher frequency bands (20-30 GHz) are being explored 
and utilized. At these frequencies there are larger capac- 
ities available for use but, on the other hand, the effects 
of the atmospheric attenuation on the transmitted sig- 
nals are more severe. Thus new sophisticated systems to 
control the radiated power will be required to overcome 
these effects both at the ground terminals and on-board 


(Figure 8). 

7. New “regenerative” satellite transponders (Figure 9) 
are used which improve transmission efficiency and link 
performance by means of on-board demodulation and 


‘Figure 4. Distributed Computers Embedded in Each Payload and Subsystem © 


subsequent re-modulation of the signals. This improves 
system performance without ae OF complexity 
Suk deo dats edn enn temaiahe 


FDMA techniques in the up link associated with TDM 
techniques in the down link allow the most efficient RF 
power management either at the ground station and at 
the on-board transponders. 


With on board regeneration, transmultiplexing and cod- 
ing features FDMA/TDM systems appear to offer 
extremely interesting solutions for future business sys- 
tems involving very small and low cost antenna termi- 
nals (two meters diameter) located at the users premises 
(Figure 10). 
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Figure 8. New Frequency Banks for Space Commaunicaticas 
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Figure 10. FUMA/TDM VSAT Business System 
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The two companies, Simonsen Elektro and EB, and the 
ELAB research institute have entered into a cooperative 

















